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INTRODUCTION
SYNTHESIS
N2 ADSORPTION DATA & SEM IMAGES
NANO MOF LOADED FIBERS
• Metal organic frameworks (MOF) are crystalline metal ions or clusters
coordinated to organic molecules to form 2D or 3D structures.
• MOF has drawn significant attention as adsorbent particles due to it’s
high porosity and large surface areas. The chemical structure of MOF
contains high number of open metal sites which provides enormous
surface area for gas adsorption.
• Nanoscale MOFs can offer extender surface area and enhanced
adsorption performance, yet maintaining the typical crystalline
structure.
• Electrospun PAN nanofibers hybridized with MOF particles can be
considered ideal substrates for fabricating free standing MOF
membranes on the fiber surface.
• The produced MOF nanocrystals can be used for electrospraying
purpose in order to create a long standing adsorption membrane.
HKUST-1 MOF Crystals and the empty space 
constructed for capturing gas
• Sonochemical synthesis of HKUST-1 crystalline particles was carried out
by propagating ultrasonic waves into the precursor solution of anhydrate
Cu(NO3)2, Trimesic acid (H3BTC) and Triethylamine (TEA) in a mixture
of DMF, Ethanol and Dionized water for 60 minutes.
• Ultrasonic waves disersed the produced particles into smaller shaped
crystals. Adding TEA as a modulator also influenced the crystallization
time.
• The particles were then decanted with ethanol using a hi-speed
centrifuge. The precipitated product was dried in vacuum to form into
blue crystalline HKUST-1 particles.
Sonication of 
HKUST-1 Precursor
Centrifuge
Synthesized and dried 
HKUST-1 particles
• The canister was placed inside a PVC made cylindrical
chamber, enclosed from both side with 3D printed inlet
and outlet ports.
• A mixed gas containing 1% CO2 and 99% Nitrogen was
used for gas inflow.
• Non-destructive Infrared (NDIR) CO2 sensors were
used on both the inlet and outlet side to measure the
concentration of CO2 in ppm (parts per million).
Hydrophobic and dust filters were used in the sensor
system.
• The data collected via USB port and used for real time
plotting via GASLAB software.
CO2 reading at the outlet sensor eventually 
decreased down to 5500 ppm, 28.65% of 
reduction within 72 minutes. 
TGA analysis showing 40% weight loss for the PAN at 
280-320°C and 18.34% loss of HKUST-1 particles at 150-
220°C, making the fiber membrane stable up to 300°C
HKUST-1 
Sample
Method Particle Size Surface Area
(m2/gm)
MOF-a Solvothermal 3-6 µm 1095
MOF-b Sonochemical 30-60 nm 1797
MOF-c Sonochemical 100-150 nm 2025
MOF-d Sonochemical 200-400 nm 1539
MOF-e Combined 800-1000 nm 1320
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